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Tune : 3 hours 
Answer all questions 

The figures in the r ight-hand margin indicate marks 

GROUP-A 

a) Find the volume of the parallelepiped 
whose edges are represented by: 3 

A ~ 2i ■" 

B = / + 2 j -- h and 
C = /~ j-rll 

(hj If u and v are functions of jc and y defined by: 3 

x - u + e~ v sinw 
y = v + e~ H cos u 
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Prove that 


du 5v 

_ it »- 

d)> Sx 

tef Prove that: x5(x) = 0 

Uff \Express v >“ cylindrical coordinates. 

GROUP-B 

rove that 

;*x(SxO + Bx(Cx/l) + Cx(y4xH) 


2 . 


3 

3 



(£)TProve that 

V • (V<p) = V 2 cp 




4 



,xy + yz + zx. . 

u = cos prove that 

X + jr + 2T 
3w du 02f _ 

X-+ y—+ 2™-Q 

dx dy dz 


Or 


id) If <p = 3x 2 y-~y 3 z 2 , find grad <patthe point 

( 1 ,- 2 ,- 1 ). 6 
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3. 


(<?) The gravitational force on a particle of mass 
m is. F - -mgj , find VxF. • 6 

(a) Find the minimum value of x 2 + y z + z 2 
subject to the condition that : 


xyz ~ a 3 . 


6 


(b ) Solve the equation 

8 y 


5x 


y=xy 


o 


Or 



(cF^Define Dirac Delta function. Then prove 
that: 6 


2 _2' 1 


8(x ‘ - a ) 


la 


+ a) + 8(x-a)];n>0 


(d) If u = (1 - 2xy + y 2 ), prove that 


5 m du 2 3 

x ar*& V “ 


6 
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4 . Express curl of a vector m : 
^^CylindricalCoordinate System. 

(b) Spherical Polar Coordinate System. 

Or 


Derive expressions for velocity and accele¬ 
ration in Cartesian, Cylindrical and Spherical 
Polar coordinates in three dimensions. 12 

5^(a)State and prove Gauss Divergence theorem. 8 
(b) Prove that 



where f is the position vector. 

Or 


(c) Derive the equation of continuity using the 

Gauss divergence theorem. 6 
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(if) Evaluate (lie integral 


|JJ(* : + /+r 2 


} uZ 


taken over the volume enclosed by the sphere 

x 2 -4' + 2 2 ^ L 6 
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Time : 3 hours 
Answer aii questions 

The figures in the right-hand margin indicate marks 


GROUP-A 

1. Answer any three of the following : 
'^Conservation of angular momentum. 
^(CPoisson's ratio. 

(c) Stake's Law. 

^(^Ceosynchronous orbit. 

(e) Relativistic mass. 


4x3 
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GROUP - B 

2. Calculate moment of inertia of a solid cylinder 
about an axis passing through its centre and 
perpendicular to its length. 

Or 

What do you mean by fictitious force ? Give 
an example, hxplain the weightlessness in a 
non-inertial frame. 4 + 2 -* 

3. Derive the expression for couple to produce unit 
twist of a cylindrical wire fixed at one end. 
Prove that a hollow cylinder is stronger than the 
solid cylinder. g H 

Or 


Derive Poiseuille’s formula for the rate of 
flow of liquid through a capillary tube and discuss 
its limitations. 10 H 

' 4 . .Give an expression for potential and attraction 
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due to a solid sphere at any point (<7) outside 
(A) inside it. Represent the same graphically. 9 + 3 

Or 

viyhat are central forces ? Prove that angular 
momentum conserved under the central force. 
Show how the planetary’ motion lead to law of 
constant areal velocity. 2 + 5 + 5 

5 . Define forced vibrations. Give the theory of 
forced vibration and resonance. 2 + 8 + 2 

Or 

"^Give the postulates of the special theory 
of relativity. Deduce Horentz transformation 
equations. 12 
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MAfflEMA'IlCS 

( Calculus and Ordinary Differential Equation ) 

[ Generic Elective j 
Paper — 1 
Full Marks : SO 
Time : 3 hours 


The figures in the right-hand margin indicate marks 
Symbols used have their usual meaning 

GROUP—A 

i/h) Answer all questions: 4x 4 

l% fdfFind the radius of curvature for the curve 
p 1 = ar. 
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JJrfF'ind the centre and radii of the sphere; 

2x 2 + 2f + 2z 2 -2x + 4y + 2z + 3~0. 

(c) Examine the continuity of the function 


f{x,y) = 

at the origin. 

JjfT *s 


xy,ifjxjkjyj 
-xy, if jxj <jyj. 


Test the exactness of the equation 

xdx + ydy + ^Izy^L _ n 

( X 2 + y 2 ):~ 0 - 


GROUP _B 

[ Long Questions ] 

® ^ Of-be on. of cyc , oid . f 

* ° ( ° ~ sin °)> >’ = <1(1- COS0). 


<W ^«l«A», m p K , 1 e„f lhcclln , e; 
* 3 + ~ 3a*>> * o 


8 


rSS-MAJH (OE-f) (R»g) 


Scanned by CamScanner 


( 3 ) 


Or 


(c) Find the radius of curvature of the curve 
y = e x at the point where it crosses they-axis. 8 


(d) Find the volume obtained by revolving the 
area of the parabola y 2 - 4 ax lying between 
the vertex and the latus rectum about x-axis. 8 


3. vj^TFind the equation of sphere through 4 points 

( 4 , - 1,2), (0, - 2,3), (l, - 5, - 1), (2,0,1). 8 


(b) Find the equation of the cone with vertex 
(5,4,3)and3x 2 + 2y 2 = 6 ,y + z = 0asbase. 8 

Or 


(c) Find the equation of a cylinder whose 
generating lines have the direction cosines 
(/, m, n) and which passes through the circle 

x 2 + X 2 = a 2 , y — 0. 

(d) Find the equation of the sphere through the 
circle x 2 +y 2 + z 2 = 9 ,2x + 3y + 4z = 5 and 
the point ( 1 , 2 ,3). 


PCC _Watvj //>r? f t /n _\ 


l rum Over) 

Scanned by CamScanner 


( 4 ) 


4 . (a) Verify Euler’s theorem : 


8 


,, X v *+y™ 
x 2 +y 2 


x — r sin0-cos<j> 
y-r sin6siri<ft 
z-r cos0- 

then show that 


~rrr= r 1 sitt@. 
«V»0,W 


*> -“.‘ 3 * 
v 


8 


Or 


(c) Show that the function x 4 + x 2 y + y 2 has a 
minimum at (0,0). . g 




<d) Let f(x,y) = it*, 

■ X ~y . 

0>en discuss the existence of repeated limits 
and simultaneous limit at ( 0 , 0 ). 8 
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5. (a) Solve the initial value problem: g 

(2x + e* siny)<& + e x cos y dy - 0,jy(0) = 

(b) Solve: 8 

(D t + $)y ~ sin 2x. 

Or 

(c) Find particular solution of the differential 

equation (D 2 + 2Z> + 1) y = e~ x iogx by the 
method of variation of parameter. 8 

(d) Solve : 8 

y dx + (xy 2 + x - v) dy — 0, 
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